Research strategy for assessing target tissue dosimetry of 1,3-butadiene in laboratory animals and humans.
1,3-Butadiene is carcinogenic to rats and mice, although mice are more sensitive than rats. It is not known if butadiene poses a carcinogenic risk to humans. Butadiene requires metabolic activation to reactive epoxides that can bind to DNA to initiate a series of events that lead to tumour formation. Species differences in activation and detoxification must be considered in estimating human risks from exposure to butadiene. A research strategy for assessing the role of metabolic factors in the carcinogenicity of butadiene involves studies in laboratory animals in vivo, supplemented with studies in vitro with tissues from both laboratory animals and humans. In experiments conducted on liver and lung tissues from Sprague-Dawley rats, B6C3F1 mice and humans, we characterized the oxidation of butadiene and butadiene monoepoxide by cytochrome P450-dependent mono-oxygenases and the detoxification of butadiene monoepoxide by epoxide hydrolases and glutathione transferases. B6C3F1 mouse liver microsomes displayed a capacity for butadiene oxidation exceeding that seen in either human or rat liver microsomes. Except in mice, oxidation of butadiene occurred at rates significantly lower with lung than with liver microsomes. In general, human liver microsomes hydrolysed butadiene monoepoxide at higher rates than either rats or mice. The capacity for glutathione conjugation with butadiene monoepoxide was higher in mice than in humans or rats. The ratios of butadiene activation (P450):detoxication (hydrolysis and conjugation) are markedly different in mouse (74:1), rat (6:1) and human (6:1) liver tissues. The differences in the ratios between mice and rats are consistent with the higher carcinogenic sensitivity of mice than rats to butadiene. Factors in addition to metabolism, however, probably play a role in the carcinogenicity of butadiene in rats and mice. Metabolic rate constants for butadiene and butadiene monoepoxide oxidation and for butadiene monoepoxide hydrolysis and conjugation with glutathione, determined from physiological pharmacokinetic model simulations of butadiene-exposed rats and mice, were for the most part similar to the constants determined in vitro. The same trends that were noted in vitro were seen in vivo. The physiological dosimetry model for butadiene that includes in-vitro vitro metabolic constants can stimulate behaviour in vivo and can be used to predict blood and tissue concentrations of butadiene and its monoepoxide.(ABSTRACT TRUNCATED AT 400 WORDS)